Rural people in north-east Thailand depend on locally gathered or hunted wild food, such as fish, crabs, snails, shrimps, birds, red ants' eggs, frogs, toads, rabbits, rats, insects, and many kinds of plants. Twenty rural villages in north-east Thailand were surveyed, and one village was studied in depth. The objective was to identify knowledge about hunting and gathering of wild food and gender-based differentiation associated with this knowledge. The study showed that the knowledge related to hunting and gathering wild food was different for women and men. Men had more knowledge of fishing and hunting; women had more knowledge of gathering plants and insects and of scooping for shrimp. These findings should be used in developing appropriate programmes to help the local people.
Introduction
Many societies throughout the world rely heavily on wild plants and animals [1] that provide a rich source of nutrients [2] . Wild plants also supply material for housing, shelter, and crafts; plants and animals provide items for religious observances; and both are important sources of income that can be vital for women, children, and the poor.
Moreno-Black and Price [3] have shown that wild food plays an important economic role among the rural poor in north-east Thailand (Isan). The north-east is the poorest part of the country and includes about one-third of its area and population. Poor rural agricultural families depend on wild plants and animals, which they also sell in local markets [3] [4] [5] [6] [7] . Indigenous knowledge of wild food and techniques for obtaining it is crucial for their survival [8] [9] [10] .
The collection and use of wild food is differentiated according to economic level, social class, and gender. The poor rely on wild food because they cannot afford to buy food, and women and men frequently obtain different kinds of foods. Knowledge of what kinds of wild food to obtain and of where, when, and how to obtain them generally differs between men and women. However, we need to be careful not to allow preconception to influence our expectation as to who is knowledgeable in different societies. For example, Browner [11] found that, contrary to expectations, many men in a Mexican village were more knowledgeable than women about medicinal plants used for women's reproduction and about women's reproductive health problems. We should take gender-based distribution of power into account in analyses of intracultural variation.
The objective of this study was to identify knowledge about hunting and gathering of wild food and gender-based differentiation associated with this knowledge in north-east Thailand.
Methods
The study was done in two phases. First, a survey of 20 rural villages in Surin, Roiet, and Mahasarakam Provinces was conducted between January and March 1995. This survey provided general information about how the people hunted or gathered indigenous food and how they obtained their knowledge of such food. This information was used to determine what specific wild-food gathering and hunting activities to study in depth in one typical village in the second phase of the study. The indepth study of Ban Fang village in Khon Kaen Province was conducted between January and September 1995.
The survey of the 20 villages was conducted by the rapid rural appraisal (RRA) method [12] [13] [14] . Researchers in nutrition, social science, and agriculture were involved in this multidisciplinary study. The headman in each village was interviewed to determine the social status of the people in the village, and the team of researchers interviewed both men and women in three to six households that were categorized as poor, middleclass, or rich. This permitted a triangulation of differences with economic status.
The guideline open-ended questions for the RRA were as follows: While the survey of the 20 villages was being conducted, the in-depth study of the village of Ban Fang was also started. The village was chosen because, according to the district information, it represented a typical village that still depended on wild food. It was within an hour of Khon Kaen by car.
The qualitative methods included guided but openended interviewing, participant observation, and focus groups. After a period of extensive participant observation, six focus-group sessions were held in the village. These groups contained from four to eight persons, and group composition was determined by gender criteria (table 1). Groups 1 to 4 were asked to talk about the role of women and men in the family, decisions made concerning what to eat, who obtained food for the family, and who cooked food. Groups 5 and 6 were asked to talk about their indigenous knowledge about hunting and gathering wild food, from whom they learned it, and how they did it.
The participant observation included activities with men and women, such as hunting and gathering fish, crabs, snails, shrimp, birds, red ants' eggs, frogs, toads, rabbits, and rats. All the methods, tools, and equipment were recorded and photographed.
Study site
The 20 villages were surveyed by the RRA method at the same time as a health assessment team from the Khong Chee Moon Project was evaluating the impact of proposed irrigation canals on this area of the northeast. Men and women in three to six households in each village were interviewed.
The village studied in depth is in a remote area near both mountains and forest about 48 km from Khon Kaen. Villagers still depend largely on wild food and other items in the forest and aquatic animals in a natural reservoir. There were 112 houses in the village with a total population of 583 people (309 males and 274 females). The most important agricultural crop was rice. Only one crop of rice could be grown per year because of the lack of water. If the rainfall was not good, rice production suffered. Other crops grown in the village were cucumbers, corn, betel nut leaves, asparagus, and other green vegetables. The average yearly household cash income was US$1,581.
Gender-based patterns of knowledge
Data from the 20 villages showed that most people still consumed both wild and cultivated food daily. Wild foods were available in paddy fields, ponds, reservoirs, forests, and mountainous areas. The availability of wild food depended on the season. During rainy years, wild food was usually abundant. If the agricultural yield was poor, people depended more on wild foods rather than buying food. Most people, both rich and poor, preferred wild food to cultivated food. Therefore, wild foods were not only for the poor. People who did not hunt or gather wild foods purchased them from those who did. Some villagers also sold wild foods in a market in the town. Examples of wild food eaten daily are wild plants with jeaw or pon (spicy dips), fish (usually boiled with vegetables, curried, or roasted), frog spicy soup or dip, mushroom soup, and roasted insects.
In the 20 villages studied, women did most of the gathering of plants, including mushrooms and bamboo shoots. They also scooped for shrimp, fish, and small insects; gathered snails and crabs; dug for insects; and gathered red ants' eggs. Normally men did most of the deep-water fishing and most hunting of birds, rats, rabbits, frogs, toads, and geckos.
Women in the focus groups claimed that they obtained more wild food for family use than men did. For example, they stated: and forests almost every day. We also scoop for fish and small shrimp and gather snails and crabs. » Men catch fish in deep water and use guns to hunt for birds and wild animals. » Women do not hunt birds and animals because we do not know how to use a gun and we cannot go into the deep forest (48-year-old woman). Women took children with them to gather wild food when there was no one to look after them at home. In this way, children learned how to recognize different kinds of plants and animals and where, when, and how to find them. Boys often accompanied their fathers when they went fishing and hunting, so they learned these skills. Thus, indigenous knowledge of how to hunt and gather wild food is passed down from one generation to another. » When I was young my mother took me to gather wild plants and animals with her. She taught me how to recognize and gather them, and when to find them in each season. I remembered helping her gather dork grajaew and mushrooms in the forest. It's fun. We would dig for crabs in the paddy in the hot season. We went to gather red ants' eggs together. I also helped her scoop for shrimp and water insects (maeng langum). I watched my mom make nets for scooping and my grandfather make and mend fishing nets. He also made khong from bamboo to put fish in (50year-old woman). » My father taught me how to use a net to fish, a gun to shoot birds, rubber bands and a stick to hit birds, and many kinds of bamboo traps to catch rats and ground lizards (56-year-old man). The traditional division of labour contributes to the differences in knowledge between men and women. Women are knowledgeable about wild plants, including tubers, mushrooms, bamboo shoots, and fruits. They know how to find them, when and how to gather them, how to cook them, and how to preserve them. Edible plants in the forests and upland include meg, teaw, gradone, kramanoi, bond, dork grajew, erok, bamboo shoots (nor mei), and mushrooms. Women usually gather plant food, but the men will help gather plant food items that are too high for women to reach. However, women try to do most of the gathering by using a long stick, sometimes with a knife attached. Women gather fruits and other plant parts by hand, using spades or knives to cut tough plants if necessary. The women like to go in groups with relatives and friends to gather mushrooms and bamboo shoots. This is considered fun, it provides delicious meals, and the surplus can be sold in the market. Men sometimes join women in the forest to help in the gathering, act as companions, and carry heavy food back. Plants in paddies and other aquatic areas, such as nork, ehin, van, morning glory, and pak bung, are picked by women if the water is not too deep. Women also transplant some plants to their home or paddy gardens so they can have them to eat all year. Thus, some of the plants become cultivated and eventually domesticated.
Women are experts in scooping for small fish, shrimp, insects, and water animals in swamps or shallow water, using a home-made round net. The insects they catch include maeng neal, maneng langum, maeng grachon, and maengda. They take their children with them, since they have to take care of them. Women and children gather crabs and snails more frequently than men. They scoop the animals from the swamp or pick them out of the water or mud. In the dry season, they dig the animals from the paddy or from buffalo dung with a spade, using a bamboo container (khong), basket, or bucket to carry their catch back home. Sometimes men also collect crabs and snails if they happen to find them on the way home.
Red ants' eggs are considered delicious. They are eaten only at the end of the cool season and the beginning or middle of the hot season. Women are the primary gatherers, but men also participate if they go in a group to gather them to sell. Some villagers earn quite a lot of money by selling red ants' eggs.
Men, on the other hand, are expert in fishing and hunting for wild animals such as ground lizards, birds, rats, rabbits, snakes, wild chickens, wild pigs, geckos, frogs, and toads. Men usually are responsible for providing fish for the family. They use many kinds of tools to catch fish, depending on the level of water and the season. They know how to use different kinds of fishing nets, such as haa, auan, yor, and dang. They also use homemade fishing rods. Sometimes they catch fish with a pu blowpipe, which consists of a long bamboo stick with an arrow made of a thin sharp stick wrapped with cotton. They use many kinds of bamboo traps to catch fish and other aquatic animals such as shrimp.
Only men and boys hunt and trap birds. The method depends on the kind of bird. For example, grata birds are caught by using a decoy bird in a cage; the bird's singing attracts other birds, which are caught in a net around the decoy. Another method uses a large net held between two long poles in a sugarcane plantation. When a flock of birds comes to rest on the sugarcane, five to seven men chase them in the direction of the net, where they are caught. This is a popular way to catch omsael birds in the cool season. The men divide the birds to eat or to sell. They also hunt birds with the pu blowpipe.
The rat that is most popular for food is the white rat (noo khao), which lives in paddies. The villagers do not eat house rats because they are considered dirty. Men and boys hunt white rats with slingshots. They also use a net (sing) to catch rabbits as well as rats. The sing is placed on the ground with bait on it; when the rat or rabbit comes to eat the bait, it is caught in the net.
Frogs and toads can be gathered only from the rainy season until the beginning of winter. Immediately after a rain, men and older boys go in groups of at least two to a paddy or swamp to catch frogs. The best time to catch them is at night, using lights. Men also hunt frogs and toads during the day using the pu. Frogs, toads, and tadpoles are considered delicious protein foods that can also be sold for a good price in the market.
Insects, red ants' eggs, and bamboo shoots are gathered by both men and women. Many insects are available in different seasons, and they are also a good source of protein. Women and children scoop or dig insects (maeng kutgee) from the ground in the dry season. At night men and boys use long neon lights to attract insects, which then fall into a bucket of water.
Discussion and conclusions
Rural people in north-east Thailand pass knowledge of how to hunt and gather wild plants and animals from generation to generation. They learn how to survive in the driest part of the country on wild foods and supple-ment the main staple of rice, which they consume in large quantities at each meal. Wild plants are an important source of vitamins and minerals (table 2) . Fish, small shrimp, snails, frogs, birds, and insects are all good sources of protein and energy (table 3; see table 4 for local, English, and scientific names of food plants and animals). The availability of these wild foods varies with the season, and they usually are important components of the diet when they are available.
Villagers have experienced a decrease in the availability of wild foods as a result of the massive deforestation that has been going on for years in Thailand. Some species of plants and animals have disappeared completely. Ecological changes have affected the remaining species also. Even though women have transplanted some species close to their homes, many do not survive outside their natural setting. In some areas insects and plants are no longer safe to eat because of chemicals that have been introduced into the environment.
Indigenous knowledge of how to gather wild food is most critical to the poor. The knowledge is passed down in the family. Children learn the varieties of plants and animals when they go hunting and gathering for food with their parents or relatives.
Rocheleau et al. [8] pointed out that local knowledge of native plants is very important. We also emphasize that rural people have an impressive knowl- [10] discussed how the forest is a vital source of security for the poor and how much they depend on it. We found that the Isan villagers relied on wild food both as a rich and varied source of nutrition and as a supplement to their income from sales in town markets. Unfortunately, the natural resource habitats-forests, mountains, paddies, and ponds-are under constant and increasing assault from many agents, both mechanical and chemical. These need to be considered in rural development projects in Thailand, as has been done in Africa and in some other countries. The kinds of wild foods that should be encouraged are wild plants eaten as vegetables and all fish and other aquatic animals, because they are important sources of nutrients in the daily diet. Thailand should promote reforestation and enforce the existing ban on deforestation. It must also preserve its natural water resources so there will be more aquatic species, including wild fish and plants.
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We found that young villagers had less knowledge of hunting and gathering methods and could not identify the items as well or as accurately as the older villagers. The young people had other interests and pursuits, including working for wages outside the village. Therefore, their time in the village was limited and they had less chance to learn from the elders. They might also lose their interest in the traditional gathering of subsistence wild food from the environment. This loss of knowledge in one generation is significant, since it means that they will depend more on market food in the future. Moreno-Black and Price [3] pointed out that women earned cash from selling wild food in the markets, which they used to purchase cultivated and processed foods as well as other wild foods.
We also found major gender differences in knowledge of wild food and methods of procurement. Women will be vital in identifying threatened wild species and conservation efforts, because they realize that forests and other natural resources are critical to their survival and the survival of future generations. However, we also found that men can recognize wild plants and often know how to prepare them, even though they usually do not gather them. They may bring plants that they happen to find on their way home, but they do not consider it their responsibility and consider plant gathering to be a woman's task.
